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Why Higgs final state?
- Now we have the Higgs!

- current search:  focus on slepton assisted channels 

- current reach:  limited
- Higgs final state:  another possible decay channel

- neutralinos/charginos:  small electroweak production
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Reach of Wh/Zh Search
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FIG. 14: Combined sensitivity reach at the 14 TeV LHC with 300 fb−1 for Case A Bino-like LSP in µ−M2

plane, (a) for the Higgs final states Wh + Zh with h → bb̄, and (b) for all final states. The statistical

significance is labelled by the color code on the right-hand side. The solid and dashed curves indicate the

5σ discovery and 95% C.L. exclusion reach. The other MSSM parameters are set to be M1 = 0 GeV,

tan β = 10 and µ > 0.

As expected, we see that the OSWW mode is more sensitive to Case AI with M2 < µ reaching

M2 ∼ 500 GeV (400 GeV) for 95% C.L. (5σ) for any value of µ. Similar feature appears for

SSWW channel sensitive to the small M2 region, with the dominant contributing channel from

Wh with h → WW,ZZ and ττ . The more interesting probe from this channel occurs when

M2 ≈ µ where a 5σ sensitivity for a 500 GeV mass scale can be achieved. The 3L and 4L modes,

on the other hand, are more sensitive to Case AII with µ < M2. The 3L mode can reach µ ∼ 350

GeV at 95% C.L. for asymptotic value of M2.6 The 4L channel has the lowest SM backgrounds,

and a 5σ reach in the µ parameter can be obtained around 350 GeV.

Based on those detailed analyses above, we show the combined sensitivity reach in Fig. 14(b)

in the µ − M2 plane using all the six channels (two from Wh/Zh, h → bb̄ and four from the

conventional multi-lepton searches), again for Case A Bino-like LSP at the 14 TeV LHC with 300

fb−1 integrated luminosity. The reach for 95% C.L. exclusion and 5σ discovery based on Fig. 14

6 We note that our results for the 3L mode in the Case AI are less sensitive comparing to the ATLAS and CMS studies

[53], in which a 5σ sensitivity was expected for 500 − 600 GeV for 300 fb−1 luminosity. This is due to the fact that

their results were obtained under the assumption of 100% branching fraction for the WZ +!ET final state, while in

the realistic case with µ > 0, such branching fraction is only about 20% or less.
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Wh+Zh-channel All channels combined

Wh/Zh complementary to WZ/ZZ
Unique Signal

For details of analysis see: [arXiv:1404.0682]                  
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Compressed Spectrum

Search becomes challenging for small mass splitting

- Liantao Wang: Dark Matter,  WIMPS or Axions
- Bashkar Dutta:  Vector Boson production associated with new physics               

     Next talks                 

Search Channels
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 VBF + MET
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model independent
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Current searches are limited:
- sleptons might be heavy                          

- compressed spectrum

Different possible decays

- Wh can be dominant

- BR(WW, WZ) < 100% 

- rich mixture of (W/Z/h)(W/Z/h) 
   + MET final states!

 WZ limits weakend
new discovery potential
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Backup: Compressed Spectrum Studies at 100 TeV

- inclusion of pile up                
- realistic detector card 

- small mass splitting 20-50 GeV                   
- search Strategy: Monojets, Soft Leptons, VBF, Disappearing Tracks         

Sanjay Padhi, CFHEP Symposium on Circular Collider Physics

VBF maximum jet rapidity


